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Objectives

d 10P METHODOLOGY: Develop consensus recommendations
for improved methodology for hyperspectral measurements of
particulate absorption coefficient.

* Develop a protocol with reduced and quantified uncertainties

for an improved filter-pad approach with center-mounted
samples within an integrating sphere (IS).

* Quantify uncertainties and develop improved protocols for
traditional filter-pad methods: transmittance T and

transmittance-reflectance T-R.

J 1OP INVERSION: Develop a retrieval algorithm for
partitioning the total absorption coefficient of seawater into

the contributions of phytoplankton, nonalgal particles, and
colored dissolved organic matter (CDOM) with a key novel

aspect of separating nonalgal particles from CDOM.
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Determinations of pathlength amplification factor () for
different configurations of filter-pad method

A. Transmittance mode C. Integrated-scattering mode
Spectralon cap of sphere

o | Spectralon =~ Monochromatic
plate light beam
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Partitioning of the Absorption Coefficient of Seawater

Colored Dissolved

Pure Seawater ~ Phytoplankton =~ Non-algal Particles CDOM Organic Matter
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[1] Partitioning of the total non-water absorption coefficient of seawater, a,,.(%) (i.e., the
light absorption coctficient after subtraction of purc water contribution), into
phytoplankton, a,;(A), and non-phytoplankton, a,(}), components is important in the
areas of ocean optics, biology. and biogeochemistry. We propose a partitioning model
based on stacked-constraints approach. which requires input of a,, {%) at a minimum of six
specific light wavelengths. Compared with existing models, our approach requires

much less restrictive assumptions about the spectral slope of a,;,(%) and the spectral shape
of @,;(%.). Our model is based on several inequality constraints determined from an
extensive. quality-verified set of field data covering oceanic and coastal waters [rom low 1o
high-latitudes. With these constraints, the model first derives a wide range of speculative
solutions for a,(%) and a,,(2) and then identifies feasible solutions. Final model outputs
include the optimal solution and a range of [easible solutions for age(h) and a,(2). The
optimal solutions agree well with measurements. For example. the median ratio of the
model-derived optimal solutions to measured @ (%) and a,,(A) at 443 nm is very close to 1,
i.c., 1.004 and 0.988, respectively. The median absolute percent difterence between the
optimal solutions and measured values ol @ (443) and a,;(443) is 6.5% and 12%.
respectively. The range of feasible solutions encompasses the measured ay(A) and (%)
with a probability >90% at most wavelengths. Our results support the prospect tor the
applications of the partitioning model using the input data of @,,.(3.) collected [rom various
oceanographic and remote-sensing platforms.

Citation: Zheng, G.. and D. Stramski (201 3), A model based on stacksd-cons:raints approach for partitioning the light
absorption coefficient of seawater into phy:oplank:on and non-phvtoplankion componens. Jf. Geoplvs. Res. Oceans,

118, 2155-2174, doi:10.1002/jgre. 20115,

80°

40°

0°

—40°

-80°

40° 80° 120°

-160°

-120° -80° -40° 0°

-160°  -120° -80° -40° 0° 40° 80° 120°

160°

160°

80°

40°

.Q°

—40°

-80°

ZHENG AND STRAMSKI: PARTITIONING MODEL OF LIGHT ABSORPTION COEFFICIENT

Model—derived a, () [m™ 1

10°

107!

1072

107!

1072

107

107

107

10°

107!

1072

107

107

107

T |||l'll'l| T lllll‘ll|
412 nm

||||I11l|

Lol

1072

ool

107!

1072 10°

T |||m'|| T ||||I'II|
490 nm

||||I11l|

Lol

1072

ol

107!

L1l

1072 10°

§|||II1TI| |l|||l'll| ||||I11l|

555 nm

povenal o vend

1073 1072 107

Measured aph(l) [m™Y

10°

10°

107!

1072

107!

1072

107

1072

107

T ||lITll| T |lll'lll|
443 nm

T |||I1'Il| LIURLLLLLL |

lllII|T||

1 vl

lllll'lTl|

1 1o

1072 1072

107!

10°

||||I1|I| IIII|T|||
510 nm

L ool

lllll'n'l|

PR

I EETI

1073 1072

107!

10°

T ||lITll| T |lll'lll|
670 nm

R |

lllll'lTl|

PR |

1073 1072

107!
Measured aph(l) [m™Y

10°



- ~~

MBS Algorithm

,, Matrix B Matrix C N
4 / Step 2 Step 2 / \
,’, B, = (17) . / > Calculate / >. C,=(S,,4,) \
:  Derive a large
- Step 3 -
Step l/lr \L : number of
i ) = {y)} = Calculate | Spem_ﬂatwe
| (0.01, 0.02], D a,,(\) and a,,(1) i solutions.
e LT LSRR MR ] Step 3 E
Output: Inequality Mawrix D i
Optimal Solution Constraints I

Range of Feasible Solutions

/ \Z / |
. D;;= (adg(}")i,j’ aph(x)i,j):
|/ ;

A YT S L

First identifies all
feasible solutions,

Step 5 E
' then finds

Matrix A
/

. . Step 4
Feasible Solu‘uonsQ{ /
/ /

Satisty
constraints

#4 - #8
?

optimal solution
and quantifies

“\ /" solutions.

N SN e e e e e e e r r e e r e et e e r e e r e e e e e e e e e e e — e — ... = ————



Activities in 2015

d 10P METHODOLOGY:

Stramski, D., R. A. Reynolds, J. Uitz, and G. Zheng, Correction for
pathlength amplification in measurements of particulate
absorption coefficient in the visible spectral region with a filter-
pad method, Applied Optics.

d IOP INVERSION:

Zheng, G., D. Stramski, P. M. DiGiacomo, A model for partitioning
the light absorption coefficient of natural waters into
phytoplankton, non-algal particulate, and colored dissolved
organic components: A case study for the Chesapeake Bay, Journal
of Geophysical Research — Oceans.



